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initiates DNA replication preferentially at the same or
similar sites to those targeted by the fission yeast ORC
(Kong et al., 2003). Perhaps all ORCs bind preferentially
to AT-rich sites, but their affinity for a particular site
depends on epigenetic factors.
The Jesuits had it right—“many are called, but few
are chosen.” Metazoan genomes contain many potential
initiation sites for DNA replication, but during animal
development, some of these sites are selectively acti-
vated while others are suppressed (DePamphilis, 1999).
This is evident from the simple fact that site-specific
initiation is developmentally acquired. Initiation sites are
uniformly distributed throughout the genome in embryos
undergoing rapid cell cleavages prior to the onset of
zygotic gene expression, with no apparent preference
for specific sequences. After this stage, initiation events
become restricted to specific sites. The parameters that
may be responsible for this transition from nonspecific
to site-specific initiation now include changes in the
levels of nucleotide pools, the ratio of initiation proteins
to DNA, gene transcription, chromatin structure, nuclear
organization, and DNA methylation. In addition, binding
of ORC to specific sites could be facilitated by its inter-
action with other proteins that bind to specific se-
quences, such as transcription factors (Beall et al., 2002)
or proteins containing multiple AT-hook motifs (analo-
gous to fission yeast Orc4). The take home lesson is that
epigenetic factors allow metazoan genomes to change
their pattern of replication origins to accommodate
changes in the length of S phase and in the pattern of
gene expression. This allows evolution to retain the
same basic mechanism for DNA replication in all eukary-
otes without interfering with the creation of more com-
plex organisms.
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